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修士論文要旨
Introduction 
　Garlic (Allium sativum) belongs to the Allium plants, 
and it has been consumed as a spice and a medical 
herb since early times. Diallyl disulfide (DADS) is one of 
the most major organosulfur compounds in garlic. It has 
been reported that DADS has many physiological effects 
including anticancer, anti-inflammation, an-ti-oxidant, 
immunomodulation, etc. However, the effects of DADS 
on immune system are not fully elucidated. The white 
blood cells (WBCs) continuously circulate between 
blood and secondary lym-phoid organs (spleen, lymph 
node, etc.), and the cellular trafficking in the non-
pathological conditions is mainly regulated by the au-
tonomous nervous system and the endocrine system. In 
Exp. 1 , we studied dose-dependent effects of DADS on 
the distribution of the circulation number of total WBCs, 
granulocytes (neutrophils, eosinophils and basophils), 
lymphocytes [T-lymphocytes, B-lymphocytes and natural 
killer (NK) cells] and monocytes in rats. In Exp. 2 , we 
investigated the acute effects of DADS on the number of 
splenic lymphocyte subsets and monocytes/macrophages 
in rats.
Materials and Methods 
　In Exp. 1, male 10 week old SD rats were divided into 
DADS-free and DADS-administered (dose=10, 20 or 40 
mg/kg BW) groups. Blood samples were collected from 
tail vein. The number of WBCs and lymphocyte subsets, 
and plasma corticosterone concentrations were 
analyzed by flow-cytometry and ELISA, respectively1). In 
Exp. 2 , male 10 week old SD rats were divided into the 
control (CON) and DADS (dose=20 mg/kg BW) groups. 
The number of splenic lymphocyte subsets and mono-
cytes/macrophages were analyzed by flow-cytometry. 
These studies were approved by the Animal Ethics 
Committee, Waseda University (2011-A093, 2012-A102).
Results and Discussion 
　DADS administration reduced the circulating number 
of total lymphocytes and monocytes dose- and time-
dependently without affecting that of granulocytes (data 
not shown). Among lymphocytes, the number of 
T-lymphocytes (A) and B-lymphocytes (B) was re-duced 
according to dose of DADS; although no effects of 
DADS on the number of NK cells (C) were observed 
(Fig. 1). In contrast, DADS administration increased 
dose-dependently plasma corticosterone concentration 
(Fig. 1D). These results suggest that DADS 
administration reduced the circulating number of 
acquired immune cel ls  (T- lymphocytes and 
B-lymphocytes) and monocytes via the action of 
corticosterone. The number of total splenic cells (data 
not shown) and splenic B-lymphocytes (Fig. 1E) was 
significantly higher, respectively, in DADS group than 
CON group. The number of splenic T-lymphocytes 
showed higher tendency in DADS group as compared to 
CON group, while the number of NK cells and 
monocytes/macrophages was not different between two 
groups (Fig. 1E). These results suggest that circulating 
B-lymphocytes were mi-grated into the spleen at least in 
part via the immune- neuroendocrine system.
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Fig. 1　Effects of DADS on the circulating number of 
lymphocyte subsets (A-C), plasma corticosterone concenstration 
(D), and the number of splenic lymphocyte subsets (E) . 
Means±SE. □: CON and ■: DADS (20 mg/kg BW) groups (E). 
Statistics: *p<0.05, **p<0.01 and ***p<0.001 [vs. DADS-free group].
